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The title compound, {(C 2 H 10 N 2 ) 1 . 5 [Y(C 4 O4)3(H 2 O)4]}„ 
{systematic name: cflte«a-poly[sesqui(ethylenediammonium) 
[[tetraaquabis(squarato-/cO)yttrium(III)]-//-squarato- 
k^O-.O']]}, was synthesized by slow evaporation of an acid 
solution. The asymetric unit contains one yttrium cation in an 
antiprismatic environnement, three squarate groups, one and 
a half protonated ethylenediamine molecules and four water 
molecules. YO g polyhedra are connected through bis- 
(monodentate) squarates, leading to infinite zigzag chains, in 
between which are located ammonium groups. A framework 
of hydrogen bonds between protonated amine N atoms, water 
molecules and squarate anions ensures the cohesion of the 
structure. 

Related literature 

For a related structure, see: Kazerouni et al. (1994). The title 
compound was obtained together with two polymorphs of 
(C 2 H 10 N 2 )(HC 4 O4) 2 (H 2 O) (Mathew et al, 2002; Zenkhri et al., 
2011). For related yttrium squarates with potassium, see: 
Mahe & Bataille (2004). 




Experimental 

Crystal data 

(C 2 H 10 N 2 ) 1 . 5 [Y(C 4 O4) 3 (H 2 O)4] 

M, = 590.27 

Monoclinic, P2Jc 

a = 8.9780 (2) A 

b = 13.2864 (3) A 

c = 18.3970 (4) A 

/3 = 90.935 (1)° 

Data collection 

Nonius KappaCCD diffractometer 
Absorption correction: analytical 
(de Meulenaer & Tompa, 1965) 
= 0.583, r max = 0.734 

Refinement 

R[F 2 > 2a(F 2 )] = 0.041 

wR(F 2 ) = 0.103 

S = 1.10 

5016 reflections 



Table 1 

Hydrogen-bond geometry (A, °). 



V = 2194.20 (8) A 3 
Z = 4 

Mo Ka radiation 
/x = 2.75 mm~' 
T = 293 K 

0.22 x 0.14 x 0.12 mm 



23285 measured reflections 
5016 independent reflections 
4140 reflections with / > 2a(I) 
R iM = 0.065 



316 parameters 

H-atom parameters constrained 
Ap»ax = 1-77 e A~ 3 
Ap m m = -0.62 e A~ 3 
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Symmetry 
-x + l,y + 

-X + 2, y + 


codes: 
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Data collection: COLLECT (Nonius, 2000); cell refinement: 
DIRAX/LSQ (Duisenberg, 1992); data reduction: EVALCCD 
(Duisenberg et al., 2003); program(s) used to solve structure: SIR97 
(Altomare et al, 1999); program(s) used to refine structure: 
SHELXL97 (Sheldrick, 2008); molecular graphics: DIAMOND 
(Brandenburg & Berndt, 2001); software used to prepare material for 
publication: WinGX publication routines (Farrugia, 1999). 

Grateful thanks are expressed to Dr T. Roisnel (Centre de 
Diffractometrie X, UMR CNRS 6226) for his assistance with 
the data collection. 



Supplementary data and figures for this paper are available from the 
IUCr electronic archives (Reference: RU2003). 



Acta Cryst. (2011). E67, m529-m530 



doi:10.1 107/S1 60053681 101 1251 



Zenkhri eta/. ITl529 



metal-organic compounds 



References 

Altomare, A., Burla, M. C, Camalli, M., Cascarano, G. L., Giacovazzo, C, 
Guagliardi, A., Moliterni, A. G. G, Polidori, G. & Spagna, R. (1999). J. 
Appl. Cryst. 32, 115-119. 

Brandenburg, K. & Berndt, M. (2001). DIAMOND. Crystal Impact GbR, 
Bonn, Germany. 

Duisenberg, A. J. M. (1992). /. Appl. Cryst. 25, 92-96. 

Duisenberg, A. J. M., Kroon-Batenburg, L. M. J. & Schreurs, A. M. M. (2003). 
./. Appl. Cryst. 36, 220-229. 



Farrugia, L. J. (1999). ./. Appl. Cryst. 32, 837-838. 

Kazerouni, M. R., Hedberg, L. & Hedberg, K. (1994). J. Am. Chem. Soc. 116, 
5279-5284. 

Mahe, N. & Bataille, T. (2004). Inorg. Chem. 43, 8379-8386. 

Mathew, S., Paul, G, Shivasankar, K., Choudhury, A. & Rao, C. N. R. (2002). /. 

Mol. Struct. 641, 263-279. 
Meulenaer, J. de & Tompa, H. (1965). Acta Cryst. 19, 1014-1018. 
Nonius (2000). COLLECT, Nonius BV, Delft, The Netherlands. 
Sheldrick, G. M. (2008). Acta Cryst. A64, 112-122. 

Zenkhri, L., Bataille, T. & Audebrand, N. (2011). Acta Cryst. E67, olll8. 



ITI530 Zenkhri eta/. • (C 2 H w H 2 )^ 5 [y(C 4 0 4 UH 2 0) 4 \ 



Acta Cryst (2011). E67, m529-m530 



supplementary materials 



supplementary materials 



Acta Cryst. (2011). E67, m529-m530 [ doi:10.1107/S1600536811011251 ] 
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Comment 

In the course of a study on mixed squarate of amines and metals, the role of the amine group has been investigated in the 
topology of the organic-inorganic framework. The synthesis led to a new mixed squarate of yttrium and ethylenediamine. 

Yttrium is eightfold coordinated in the shape of a square antiprism. YOs polyhedra are connected along the b axis 
through bis(monodentate) squarates in the form of zigzag chains (Figures 1,2). Amine groups are located between the chains 
(Figure 2) and are connected to them through hydrogen bonds involving oxygen atoms from squarate groups (Table 1). 
Other hydrogen bonds between water molecules and squarate groups contribute also to the formation of a three-dimensional 
molecular framework (Table 1). One ethylenediammonium possesses a gauche conformation as already reported for this 
molecule (Kazerouni et al., 1994). 



The title compound, Y(C404)3(C2H 10N2) 1 54H2O was prepared from an aquous solution (20 ml) of dissolved yttrium nitrate 
(0.5 mmol), ethylenediamine (0.1 mmol) and 3,4-dihydroxy-3-cyclobutene-l,2-dione, also named squaric acid (0.1 mmol). 
The slow evaporation at room temperature leads after some hours to the formation of the title compound together with two 
polymorphs of (HC 4 04)2(C2HioN2)(H 2 0) (Mathew et al, 2002; Zenkhri et al.., 2011). 



All H atoms were found from Fourier difference maps. H atoms attached to C were fixed geometrically and treated as riding 
with C — H = 0.97 A with £/j S0 (H) = 1.2(7 e q. As H atoms attached to N and O are not geometrically tightened, they were 
refined using restraints of N-H = 0.89 (1)A and O-H = 0.97 (1)A with E/ iso (H) = 1.2E/ eq (N) and f/ iso (H) = 1.5(7 eq (0), 
respectively. In the last cycles of refinement, they were treated as riding on their parent atoms. 



Experimental 



Refinement 



Figures 




Fig. 1. View of the molecular structure of the title compound. Ellipsoids are shown at the 50% 
probability level, (i) 1 - x, -1 -y,2-z; (ii) 2 - x, -1/2 +y, 3/2 - z. 
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Fig. 2. View of the structure of the title compound along the a axis displaying chains alternat- 
ing with amine groups. 



cafena-poly[sesqui(ethylenediammonium) [[tetraaquabis(squarato-KO)yttrium(lll)]-|j-squarato- k 0:0']] 



Crystal data 

(C 2 H 10 N 2 ) 1 . 5 [Y(C 4 O4)3(H 2 O)4] 

M r = 590.27 

Monoclinic, P2\lc 

a = 8.9780 (2) A 

Z> = 13.2864 (3) A 

c = 18.3970 (4) A 

(3 = 90.935 (1)° 

V= 2194.20 (8) A 3 
Z=4 



^(000) = 1204 

D x = 1.787 MgnT 3 

Mo Ka radiation, X = 0.71073 A 

Cell parameters from 57148 reflections 

6 = 2.9-27.5° 

(i = 2.75 mm 1 
7/= 293 K 
Prism, colourless 
0.22x0.14x0.12 mm 



Data collection 

Nonius KappaCCD 
diffractometer 

Radiation source: fine- focus sealed tube 
horizonally mounted graphite crystal 

Detector resolution: 9 pixels mm" 
CCD scans 

Absorption correction: analytical 
(de Meulenaer & Tompa, 1965) 
T min = 0.583, J max = 0.734 
23285 measured reflections 



50 1 6 independent reflections 

4140 reflections with / > 2a(7) 
R int = 0.065 

©max — 27.5 , 6 min — 2.9 

/z = 1 1 >1 1 
fe = -17^17 
/ = -23-^23 



Refinement 

Refinement on F 
Least-squares matrix: full 
R[F 2 > 2o(F 2 )} = 0.041 
wR(F 2 ) = 0.103 
S= 1.10 



Primary atom site location: structure-invariant direct 
methods 

Secondary atom site location: difference Fourier map 
Hydrogen site location: inferred from neighbouring 
sites 

H-atom parameters constrained 

w = V[o\f o 2 ) + (0.0368P) 2 + 4.9093P] 
where P = (F 0 2 + 2F 2 )/3 
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5016 reflections 
3 1 6 parameters 
0 restraints 



(A/0) max = 0.002 
Ap max =1.77eA" 
Apmin = -0.62 e A 



Special details 

Geometry. All e.s.d.'s (except the e.s.d. in the dihedral angle between two l.s. planes) are estimated using the full covariance mat- 
rix. The cell e.s.d.'s are taken into account individually in the estimation of e.s.d.'s in distances, angles and torsion angles; correlations 
between e.s.d.'s in cell parameters are only used when they are defined by crystal symmetry. An approximate (isotropic) treatment of 
cell e.s.d.'s is used for estimating e.s.d.'s involving l.s. planes. 

Refinement. Refinement of F 2 against ALL reflections. The weighted i?-factor wR and goodness of fit S are based on F 2 , conventional 

R- factors R are based on F, with F set to zero for negative F 2 . The threshold expression of F 2 > 2o(F 2 ) is used only for calculating R- 

factors(gt) etc. and is not relevant to the choice of reflections for refinement. R- factors based on F 2 are statistically about twice as large 
as those based on F, and R- factors based on ALL data will be even larger. 



Fractional atomic coordinates and isotropic or equivalent isotropic displacement parameters (A ) 
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Atomic displacement parameters (A ) 
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Symmetry codes: (iv) -x- 
-z+3/2; (ii)-x+2, y+l/2, 


Hi, -y, -z+2; (v) x-1, -y+l/2, z+1/2; (vi) 
-z+3/2; (i) -x+2,jM/2, -z+3/2. 


-x+\,y+\!2, -z- 


-3/2; (vii) x-1, -y-\i 


2, z+1/2; (viii) -x+1, 
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